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A POLARIZATION CONVERSION METALLIC PLATE
USING A RECTANGULAR HOLE ARRAY
????
Hayato BABA
????????
?????????????????????????
? A metallic plate with a rectangular hole array is analyzed using the finite-dierence time-
domain method with the periodic boundary condition. Taking advantage of the extraordinary
transmission phenomena, we achieve an almost 100% transmittance together with polarization
conversion from a linearly to a circularly polarized wave. The converter operates over a wide
frequency range of 15.07GHz to 17.38GHz with a thickness of only 5mm. It is found that the
pseudo surface plasmon is significantly generated when the photonic crystal resonance occurs.
Key Words : polarization converter, extraordinary transmission, photonic crystal resonance.
1. ????
??,????,????????????????
?????????????? [1]-[4]. ???? (EOT)
?? [5]????????????????????
?, ??????????????????????
?????????.
????,??????????????????
????. EOT?????????????????
(PC)???????????????,??????
????. ???????????????????
?????, ??????????????????
???????. y??????????????,?
??????????????, ?????????
?????. ????,??????????? FDTD
??????.
2. ??
??????????????????? 1??
?. ?????,?????????????? (PEC)
???. ?????????? lx = 14.96 mm, ???
?? ly = 10.2 mm???. ??????? =17.0mm
??,??????? t=5mm???. ???? x??
? 45 ????????, +z???????.
? 2????????????????. (a)??
??, (b)???????. ????,????????
???????,?????????????,???
??????????. ??????????Ex??
???????????, fcx???. ??,?????
???? fcx ??????????.
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? 2????????????. (a)???, (b)???
? 2(b)??, f=15.07GHz?? f=17.38GHz??
??????, ?????????????????
?. ???, ? 2(a) ??, ????????????
?? (70%??)?????????????. ???,
f=17.33GHz??????????????????,
Anomaly[6],[7]????????. Anomaly?,???
????????? ( = )????, ??????
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? 4??????????????? (a)?????
?, (b)??????? (f = 17.02 GHz).
???????.
??, Anomaly??????????, ?????
??????, PC????? EOT????????
????? [7]. EOT??,????????????
????????????????? Tnorm? 1??
???????. ??? 17.3 GHz? Tnorm ? 1.8??
??????, EOT????????????.
?????????????????? f = 17.3
GHz????????? 3???. ? 3(a), (b)???
?????????????. ? 3(c)? z   y ???
?? x = 0 mm????????????. ? 3(a), (b)
?? Ex, Ey ???????????. ? 3(c)???,
??, ??????????????????. ??
?, ????????? +, ????  ??????
?. ???,???????????????????
???.
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? 5????? y????????????????
??. (a)???, (b)???
????????????? f=17.02GHz???
? Ex, Ey ???????? 4(a)???. ????? 3
??????. ? 4??,?????????????
?????????????????. ??????,
????????????????????????
??????.
? 4(b)?, Ex, Ey ??????????. ???,
????,????????????????????
???. ???, Ex???? 74, Ey ???? 344?
????????????. ???????? 90 ?
???????????. ???,?????????
???????????????????, ????
???????????????.
y??????????????????????
5???. ? 5(a)??, ???? 24????????
???????????, f = 17.0 GHz???????
???????. ???,?????? 70%?????
???. ?????????, PC?????????
??, ?????????????????????
??. ??,? 5(b)?????,??????????
??????????, ?????????????
????????.
3. ???
??????????????????????.
????????????,??????? t = 5 mm
??????????, f = 15.07 GHz?? f = 17.38
GHz????????,?????????????
????. ?????????????????? f =
17.3 GHz????,?????,??????????
??????????, PC?????? EOT????
??????????. ???, ???, ??????
?????????????????????, ??
??????????????. y???? 24???
????????????????????????
???????????. ?????, PC?????
????????????????????????
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